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Introduction 
In RAN1 Meeting NR-AH#3, the following agreements were made [1]: 
	Agreements:
· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE
· FFS association of DL BWP and UL BWP
· FFS definition of an active cell in relation to DL BWP and UL BWP, whether or not there are cross-cell/cross-BWP interactions
Agreements:
· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell
· FFS whether & how for active BWP switching only without scheduling (including the case of UL scheduling without UL-SCH)



In RAN1 Meeting #90, the following agreements were made [2]: 
	Agreements:
· Common PRB indexing is used at least for DL BWP configuration in RRC connected state
· The reference point is PRB 0, which is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by high layer signaling
· FFS the configuration is by RMSI and/or UE-specific signaling
· The common PRB indexing is for maximum number of PRBs for a given numerology defined in Table 4.3.2-1 in 38.211
· FFS: common PRB indexing for RS generation for UE-specific PDSCH
· FFS: common PRB indexing for UL
Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established
· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band
· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda
· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI
· FFS: In addition, MAC CE based approach is supported
· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part
· The default DL bandwidth part can be the initial active DL bandwidth part defined above 
· FFS: The default DL bandwidth part can be reconfigured by the network
· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)
· FFS: other conditions to switch to default DL bandwidth part



In this contribution, the remaining aspects of BWP and common PRB indexing will be discussed. 
Remaining aspects for BWP operations
Association of DL BWP and UL BWP 
In case of TDD, it was agreed in NR-AH#2 that a UE is not expected to retune the center frequency of channel BW between DL and UL. Note that the RF is shared between DL and UL in TDD and, thus, it is impractical for a UE to retune the RF BW for every alternating DL-to-UL and UL-to-DL switching. Thus, practically, there should be an appropriate association between DL BWP and UL BWP. 
Also, making an association between DL BWP and UL BWP will allow that one activation/deactivation command switches both DL and UL BWPs at once. Otherwise, separate BWP switching commands will be necessary.  
In case of FDD, as the RF chain for DL and that for UL are separate, there is no strong need to make an association between DL BWP and UL BWP. However, with the association, it is still benefited from the fact that one activation/deactivation command can switch both DL and UL BWPs. Also, to preserve the maximum commonality between TDD and FDD design, e.g., DCI, it is proposed to make an association of DL BWP and UL BWP.
Proposal 1: 
· There is an association of DL BWP and UL BWP in RRC configuration.
BWP switching via DCI without scheduling allocation
When the network wants to expand a UE’s BW, it will be the case that the network need to schedule data to the UE. Therefore, the BWP switching command will come with scheduling allocation. On the other hand, when the network wants to shrink a UE’s BW, it will be the case that there is no data to be scheduled to the UE. In such cases, the UE can be switched to a default BWP using the timer based BWP activation/deactivation mechanism. Therefore, there is no need to have a capability for DCI based BWP switching only without scheduling.
Proposal 2: 
· There is no need for DCI based BWP switching only without scheduling.
Remaining details for timer-based BWP activation/deactivation
The motivation of the timer based approach is two-fold: 
· When the network wants UE to switch to default BWP, which is presumably has smaller BW and therefore has the most power saving gain, the switching can be made automatic without the need of sending a DCI for BWP activation/deactivation. In this case, the timer for BWP activation/deactivation can be a DRX timer. However, it is not necessarily needed to be synchronized with the DRX timer and it can be further optimized by introducing a new timer. Note that introducing a new timer will not be of a burden, if it is RRC configured.  
· Another motivating scenario is when the UE misses BWP switching command and therefore the UE is being lost. In that case, the UE can be recovered at the default BWP. Since the purpose is different from UE power saving, it seems it is appropriate to introduce a new timer for BWP activation/deactivation. 
On the other hand, to provide a flexibility to network operation and also to enable the load balancing on the initial BWP, the reconfiguration of the default BWP by the network should be allowed.
Proposal 3: 
· For activation/deactivation of DL bandwidth part by means of timer, the UE switches to a default BWP if the UE does not receive any control/data from the network during the timer. The timer is reset upon reception of any control/data. 
· Introduce a new timer for activation/deactivation of DL bandwidth part by means of timer.
· The network can reconfigure the default BWP. 

DCI design for cross-BWP scheduling
When there is a BWP switching, a DCI in the current BWP needs to express resource allocation in the next BWP that the UE is expected to switch. Based on the NR design as of now, the resource allocation will be based on the UE-specific PRB indexing, which is per BWP. This means that the range of the PRB indices will change as the BWP changes. Note that the DCI to be transmitted in current BWP will be based on the PRB indexing for the current BWP, but that DCI needs to express the RA in the new BWP, which arouses a conflict. In order to resolve the conflict without significantly increasing UEs blind detection overhead, the following proposal is made. 
Proposal 4: 
· For a given DCI type, the DCI size and bit fields do not change per BWP. 

However, as the range of the PRB indices will change as the BWP changes, actually used bits among the total bit field for RA can be dependent on the used BWP. In interpreting the resource allocation bit field, the UE uses the indicated BWP ID that the resource allocation is intended. 
Common PRB indexing for SCell without SSB
In RAN1 #90, regarding the common PRB indexing, it was agreed that an offset from PRB 0 to the lowest PRB of the SSB accessed by the UE is configured by high layer signaling. It is depicted in the figure below.  
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[bookmark: _GoBack]Figure 1: Illustration of the offset from PRB 0 to the SS block for common PRB indexing
This section is to discuss how to signal the common PRB index offset for a SCell without SSB. As no SSB presents in this scenario, the offset signaling with respect to the SSB as a reference point is not feasible. Therefore, one can consider to directly signal the offset from RPB 0 to the lowest PRB of the UE’s configured carrier. On the other hand, to retain the maximum commonality for signaling from specification perspective, it can be considered to introduce a virtual SSB concept. That is, the UE is signaled on the location of the virtual SSB position, where the virtual SSB does not physically present but a hypothetical position anywhere within the configured carrier BW. After that, the common PRB offset signaling can follow the same procedure defined for the case with SSB. 
Proposal 5: 
· For an Scell, one of the following options is selected regarding the common PRB index offset signaling:
· Option 1) The frequency location of the common PRB index 0 is signaled to the UE 
· FFS: detailed signaling mechansim
· Option 2) The location of the virtual SSB position is signaled to the UE. 
· Note: The signaling for common PRB offset follows the mechanism defined for the case with SSB. 
· Note: The chosen option is applicable for both cases of Scell with SSB and without SSB. 

Conclusions
In this contribution, we discussed remaining details on BWP and common PRB indexing:
Proposal 1: 
· There is an association of DL BWP and UL BWP in RRC configuration.
Proposal 2: 
· There is no need for DCI based BWP switching only without scheduling.
Proposal 3: 
· For activation/deactivation of DL bandwidth part by means of timer, the UE switches to a default BWP if the UE does not receive any control/data from the network during the timer. The timer is reset upon reception of any control/data. 
· Introduce a new timer for activation/deactivation of DL bandwidth part by means of timer.
· The network can reconfigure the default BWP. 
Proposal 4: 
· For a given DCI type, the DCI size and bit fields do not change per BWP. 
Proposal 5: 
· For an Scell, one of the following options is selected regarding the common PRB index offset signaling:
· Option 1) The frequency location of the common PRB index 0 is signaled to the UE 
· FFS: detailed signaling mechansim
· Option 2) The location of the virtual SSB position is signaled to the UE. 
· Note: The signaling for common PRB offset follows the mechanism defined for the case with SSB. 
· Note: The chosen option is applicable for both cases of Scell with SSB and without SSB. 
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